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(54) INK, METHOD FOR INK RECORDING USING THE SAME AND DEVICE USING THE SAME 
INK 

(57)Abstract: 

PURPOSE: To obtain ink having excellent dissolution 
stability "of dye and water resistance, providing a high- 
quality colored picture image, comprising a dye 
containing at least one ammonium ion in a molecule and 
an organic amine. 

CONSTITUTION: This ink comprises (A) a dye containing 
at least one ammonium ion as a counter ion in a 
molecule, especially preferably compounds of formula I 
and II, etc., (B) an organic amine, preferably a primary to 
a tertiary amine such as monoethanolamine or 
diethanolamine, preferably further (C) a surfactant, (D) a 
nitrogen-containing compound, (E) at least one 
compound of a hydroxide and an alkali metal salt and (F) 
a sulfate. The amount of the component A is 0.2-10%, 
preferably 0.5.-8.0% based on. the whole amount of the 
ink. The amount of the component B is 0.01-10%, 
preferably 0.1-5.0% based on the whole amount of the 
ink. TT 
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NH 



HOOC 



HOOCx CHs \=. 
HOOC-^ HO^Vp 



^-CH 2 CH 2 NH 



HOOC 




CH 




HOOC- HO^\ CH2CH ^ H 



N 

N. /)— NHCH 2 CH s OH 

sX N 



HOOCv ^OCHs 

<Q>— N = N "HQ) NH 

HOOC^ 



=N 

N. />— NHCH 2 CH 2 OH 
HOOC\ .OCHa ">N 

Q^ N = N _f\. NH 

HOOC^ 7 
[0 0 3 7] Wi9] 
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17 



HOOC 



H 3 C 



HOOC^ HO^^CH.CH.NH^Ii 




18 



NHCH 2 CH 2 OH 



-NH 



HOOC 



HOOC 



HOv /CH 2 CH 2 NH-( X N 

0-N = N-O=0 
HaC--^ 



-NH 



NHCH 2 CH 2 0H 



HOOC 
HOOC 



HO CH2CH2HN 



CHa 



NH 



2 /NH 



HOOC 



CH 3 

— N = N -^-NH 



HOOC 
HOOCn 

HOOC 



N 



n=n 

CHa 



N /) — N (C 2 H 4 OH) 2 



[0 0 3 8] 



W20] 
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(11) 

19 20 
HOOCX ^= H 3 C\ ^CN 



V^ N = N -yT 0 N /NHCH 2 CH 2 0H 
HOOC-^ HO>% HiCH|NH ^ 

N <NH 



HOOC. HO v / CH2CHzN MwN 

HOOC^ HjC^^CN 



<<~V- N = N — NH 
H 0 O C--^ " N 




HOs S— <f~\— N = N — <\ />— NH 



N, /)— NHCH2CH2OH 
COOH j£-N 




CH3' 



HOOC-n_ H 3 C> 



HOOC 



^j>— N = N -^-NH 



N /) — N HCHaCHjOH 
HOOCn ^>-N 



HOOC^ H 3 C 




-N = N — kh — NH 



[0 0 3 9] 



40 [^21] 
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(12) 

21 22 



HOOC\ H3Cv >=x 

Q-N = N^Vo 
HOOC-^ HO^ w ^ 



CH 2 CH 2 NH 

HOOCx _ I^^-NHCH.CH.OH 



m^^m 1 1 

HOOCn H 3 C 



^>-N = N ^V=0 .NHCH^CHaOH 

N <NH 



HOOCv HG^ N ^ CH2CHiNH -4/ 

<(\- N = N— f )=0 W ^NHCH 2 CH 2 OH 
HOOC-^ H 3 C 




0>J^{t£0i l 2 

H O O C-^ H 3 C 

HOOC ^ N 

N /)— OH 
HOOCx >-N 



(Q-N = N — G>— NH 



HOOC^ 




N = N — AA— NH 



CH 8 

[0 0 4 0] 40 

e»l*<fc&ea 1 3 



N = N — Q— NH 

HOOC-^ 



HOOC 
HOOC-^ 



fj>— N = N Hy)-NH 
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23 

A r !n = N- J -X- (NR 1 - L -NR 2 -X) n - J 
— N = N — A r 2 (b) 

(ft* J tt«T<0«**-U 

[0 0 4 1 ] 

W23] 




HOaS SOsH 



(13) 

24 

Ar 1 , A r 2 ^SltCT U -A-BXttBI&T U — 
«U Ar 1 , Ar 2 ^>4<it-Ott-COOH, - 
COSH*»6»ff*tfc«***:^ft< H-ott^o 
R 1 , R 2 te?fi£K:*^I$jCT-, Tyu^A-X, «*T/U3vu 

«^#»»«*«r*U nltOXIli-efc9, Xl*#yu 
#=/u»X»T* (1) - (3) KX«r*i- 0 

[0 0 4 2] 

W24] 



z 

( 1 ) N^N 

*4»ZHNR3r4, SR 5 , OR 5 ^U Ytt*5BJK 
fc5V^ii/Ty*Sr*i- 0 R 3 , R 4 , R 5 . R 6 tt»SCK 

nfcSE*«^ t -«k 5 flat*** 6 So 

(b) (t-COOH, -COSH^?)IimtSW 



c, vV E 

xx 

[0043] — (b) -c***t5ft-&»«o^-e#* 
io(D-cooH4rttS7 y -^sxfifftry -/u 

X, X3»*^aK=yw*XttlttBa (1) , (2) -C*$ 
[0 0 4 4] — »ft (b) 

[0 0 4 5] 
W2 5] 



(2) N^N 



(3) 
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25 

&mt€i® 1 4 

HOOC 
HOOC 



26 



HO NH N ^NHCH 2 CH 2 OH 
^ N 
N ^NH 

J^/COOH 

y 



HOOCv 

>Vn=n 



HOOC 



HOsS 



NH 



HO NH N 




NHCH2CH2OH 
SO3H 



m^it&m 1 5 



HOOC— O— N = N -AJ^J 



HOOC HO NH K-f'NHCHiCHiOH 



NH 



HOOC-f\-N = N — (fW'S 



j^/COOH 
Hp NH N< NHCH2CHaOH 



HOOC HO3S SO3H 

[0 0 4 6] W2 6] 
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(15) 



28 



HOOC 



HOOC 




HOOC 



H O a S^^^^^^-S OaH 

•N-N — K^LJ 



>Vn = 



X / N 

HOOC-^ HOaS 



HO NH 



NHCH2CH2OH 



NH 



HO NH 



NH 




NHCH2CH2OH 
SOsH 



0>mt&®l 1 7 



HOOCv. HOaSx^^/SOsH 
XOOH 1 ! 



HO NH n-^NHCHjCHsOH 
N ^NH 




COOH 



•NH 



N=C""' 

/COOH H 0 * H N "^NHCH 2 CH 2 OH 
HOOC HOaS^^SOsH 



[0 0 4 7] W2 7] 



1#M¥ 7-1 50086 



29 

m^it^m 1 8 



(16) 



30 



HOOC 



HOOC 




SOaH 



HO NH N<- NH <CH 2 )3CH 3 
^ N 
N <NH 



HOOCv H ° * H 

HOOC^ HOaS /V?N ^ x S03] 



NH 

NH (CH 2 ) 3 CH S 
H 



Mwfhatt 1 9 

HOP HOaSN^^/SOsH 



HOO <Z^~ TT I I 



NHj 



HO NH N vv 
N N 

N <NH 



HOOC. H0 NH N< NH 



2 



HOOC 



[0 0 4 8] 



W2 8] 
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(17) 



32 



HOOC 



HOOC 




H O 3 S^^^^^^^S O3H 
N = N -KJ^J 

HO NH n^-NHCHs 
N 



HOOC\ 

HOOC-^ HOsS 




N< NH 
N^ NHCH3 



SO3H 



«^h^«j2 1 

HOOC 
HOOC 




S OsH 



HO NH N-s 



N <C 2 H 4 OH) 2 



NH 



Pc (SO3H) 
R 3 -G) q 



HOOC 



HOOC 

t (so 2 -nr1-l-nr2-x-n 

(c) 




(it* p c sr^^ri- 3 7 * n ->r = >m t » 

R 2 , RSii-^r^^itiC**^, T/l^/U 

S, S&T/u^r/uS. T/u^=/uS, BJfeT/U'Jr^yi' 

z 



* 40 



(1) 



(2) 




OH) 



(1) - (3) <BS«r*i\ 
[0 0 4 9] 
W2 9] 

z 

C 1 I E 

(3) 



fci^ii^r/iiat. r 4 , r 5 , r 6 , R 7 («n-^* 



M#Xtt6ftHSr^fiE-f-5. Gli-COSHSV-CO 

fcj»6©tf«iS«:*U (t.+ q) fi3~4T'fc5, 
(c) li'>&< it— oroso 3 HStit©cosH 

&tfcooHa»e>is&£;ixfc£**r-*-5) = 
[0050] -^5*; (c) ^^jxsft^rot-e^t 
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33 



34 



St (1) v (2) T'^^tV^S. GriS-COOH^'>& 

[0051] -j&3£ (c) x-m£tiz>it&®<o<p-?—m* 



[0 0 5 2] 
W30] 



CuP. 



/ 
\ 



(SOsH)i. 4 



S O2NH — C 2H4 — N 



CHjCHsOH 



,NH- CH 2 C0 2 H 



NHCH2CH2OH 



2. 6 



mf£<t&®}2 3 



CuP. 



/r 

\ 



(S0 3 H),. 4 



S O2NH — C 2H4 — N 



CH 2 CH 3 OH COOH 



NHCH2CH2OH 



2. 6 



CuP, 



/ 
\ 



(SOsH),. 



C H2CH2OH 



S O 2 N H— C 2 H 4 — N ^n^N H —(Q^-C OOH 



NHCH2CH2OH 



2. 8 



[0 0 5 3] 



W3 1] 
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35 



36 



CuP< 



/ 
\ 



(SOsH),. 4 



CHaCHzOH 



S0 2 NH-C 2 H«-N NH 

N (CH 2 CH 2 OH) 2 



COOH 



2. 6 



&l*{t£i®2 6 



CuPc 



/ 
\ 



(SOsH)i. 4 



CH 2 CH 2 OH 



SOjNH-C 2 H,- 



OH 



2. 6 



0>J*{t£#j2 7 



CuPc 



/ 
\ 



(SOsH)i. 4 



CH 2 CH 2 OH 



XOOH 



S 0 2 NH-C 2 H<-N _^fC 

N^ N XOOH 
NHCH 2 CH 2 OH 



2. 6 



[0 0 5 4] 



* * [^32] 



CtiP, 



/ 
\ 



(SOsH)i. 4 



CH 2 CH 2 OH 



S0 2 NH-C 2 H<-N NH 

NHCH2CH2SO3H 



COOH 



2. 6 



[0 0 5 5] 



W3 3] 
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37 

HOOC 



OH 



(d) 



(5t*K Yfi7ksliJK^*>5l^ra:SC>3H£^-f) 
(d) T**£;ft£fc^£«TK^-fo 
«*ft^«2 9 

H 4 NOOCx 
H.NOOC^ 



* [0 0 5 6] 
* W3 4] 



N = N- 




OH 




SIP- 

SOaNHi 



NH; 



M^fbd4ffa o 



H 4 NOOc 



OH 



(0>-N = 
H 4 NOOC-^ 




NH: 



[0 0 5 7] ±B-«*"C«Stt5ftf*^5t>, 

Sr» 5 fc «> tt«&^*feSfeWfc 5 V x teif&?fe£f <b f# m ir 

[0 0 5 8] fftl^fMfitLtfl S(rlE*atS: 
(a) t'*Sii5^*, C. I. r^^HVxo-i 
7:1,0. I . T > y hV ^ n — 2 3 , C . I . T 30 
> y K-f d — 4 9 , C . I . T is v K-f ^ n — 6 5 „ 
C. I. C. I. TfyK-Y 

C. I. 7*>s/K^xd-15 5, C. 
I. T*sy K-f Jin— 1 9 4, C. I. ^Vl^h-f^ 
0 — 86, C. I. C. 
I. ^i/^h>fxD^i42, C. I. y^lsfb^ 

SufS^igS: (c) -CSSnSft^ft, C. I. Tisy K 
9, C. I. 7'>yK^-13, C. I. Tis 

C. I. 7^5/^-6 9, C. 40 
I. 7^K^-13 8, C. I. 7v-> K^- 1 
8 5, C. I. 7*>yK^-2 4 9, C. I. Tv'* 

5 C. I. ^Vl/n^-8 3 N C. 
I. ^l/^ C. I. ^l/^ 

8 7, C. I. ^U^h^Vu-9 5, C. I. 
^ 43, C. I . h7>-l 6 6, 

C. I. C. I. ^1/^ h 

l 9 9 2S#tf btlZ> Q 
[0 0 5 9] ttFigft (d) jtfeSfe»fc5V^«« 



S0 3 NH 4 
-S 0 3 NH 4 

V^5<B^*»&M*Jt^4 0 : 1-4 : ias#*L<, * 
<OJt*S2 0 : 1-4 : 1 "Cfctttf— LV\, 

[0 0 6 0] mriE&M<o^*J;i, WfcfMKttfcv^ 
-f ^£**<do. 2-1 0%©«H* S #4 Lv\ 
£J4L<teO. 5-8. 0%^$BH^a* Li\> 

[0 0 6 1 ] *»W^ttfflStt5fe«-**»i-5«flC«c 

tD^— tvhb. 7^y ji^-ixv^y 3— /k #y Matrix 

— /U, hyxf l/>^yn^ 1. 2. 6- — SriJ-v 

yK v^n^U^^y /^OT/U^r U>-S^ 2 — 6 fi§ 
^ilf ^^7yu^i/yy y ^U-iry 
>\ ^^l^V^y 3— yi^-y ^fyi/x-r/K v^^u 
>^y 3-;^7^f;ux-f/K h V ^^u-^^y xi 
— yu-^e y y f;ux- x yi^ co yu — /KaffleiR r 

7^7^, m^y— yi^ bVUT/Uxr— yU 

^co ifffiT/uxr— N-y^/u-2-b°c2y k>\ 

1. 3 -i/y ^-yu- 2 --f ^ y^y v^y ^yU/^^ 
v^y ^/U^/U^^^rl^^ h\ 2-t'ny c- 
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[0062] mmym^mmM^^m^ -mat 
v ^ o±itn# 1 1 10-40 l < , 

L<ttl 0-3 0 T*fc£ 0 

[0 0 6 3] *»w-e«ffl$ns*ffiStt»Ji: Lt», 

7tfUV^y 3-;V©xf U-i^drlM KfWP 

[0 0 6 4] ffffiett#J(O^pj|^f+t»^«0RRtt/j:^ 
>f>* 0. 0 1 — 1 0 %co®H^jff * l 

v\ 0. oi%*«m fflffitt*lwi«Ct>J:5 
-*Ki]5fH^>8la8tt^4<, 10%^ix6I^ 

<0-C*>5 o SfefcjJSlX ttO. 1-5. O%0>«SH#! 30 

[0065] *«w-e«ffl**t4*a*ft^*iUT 
fr^frttmM. v^Tyu^yuSSSx ^r/u*y^*»* 

[0 0 6 6] ll«E*a*ft-fr4(J«>^#*f4, WfcfMRtt 
4t^y^41iO0. 0 1- 2 0%^il^L 
V\ <fc<9#£L<f;i:0. 1-1 5%C0ttBT*feS o 

[0 0 6 7] *»W-Cttffl*tt5*IMb4fci:L"Ctt, tK 40 

iwt*-MJ*A, *»^ky^»>A, *ttjb*y^^, * 

[0 0 6 8] MIBTk^b^^-g-^-icfi, WKUMRfifcV* 
^Wv^^itoo. oi-io%wdi^u\ 

<fc <9£?3= L< 110. 1-5. 0%<DffimX~&Z> o 

[0069] *%wx*&m£tiz>T/\s$ y&m&t it 
tt, ftBfty^*^ iran-hy*** k 
®^yy*A s »»^^-*^r>A, r*#/i^>**, a so 



40 

^y^^A, «B*#y*A* ««^<y 

[0 0 7 0] UMBT/u* y &**a><M-*H\ #fcffnjPS 
ttfcv\4*> -<y^iit^o. 0 1-1 o%<z)ii^f 
*LV\ <£ i9#£ L< 110. 1-5. 0%^teltfc 

[0 0 7 1] #*?!!^«Jfl£jh5«»tS£ LTHt, tiitM 

thy)A, «ti&y^*j^ «»#y*i^ aafcr^* 
SE^^y^A, bk»^^>9^. a»^y»> 

[0072] ffimmmmcD^m^ mzmmztt^ 

j&v ^y^^lt^o. oi^io%^8i#ffSL 

«fc 0*f* L<teO. 1-5. 0%<Df6ffl-Cfc5o 

[0073] *38W»-fc^^r#*uv^p#joia*^to 
[0074] cinttSfe^r^^ij'Aiftjjs-fv^fifeflF 

[0 0 7 5] XT/l/*y4**fc*IMb«lKJP*.T«lElJ 

[0 0 7 6] z<D«k, *«W©^y^l:tt±B*»©te 

mm<Dmmi&m&\.xhfr*t>te\<\ 

[0 0 7 7] *«W^>T>^tt, 8B»^s/ K^y^c 

m<D±mnxh%mm^: y ko*am^b i , 02, m 

3 (c^-To 

[0 0 7 8] -NyKl 3H>f>^«r»1-i»l 4*^\1rZ> 

mm\cmi<^btiz>&m^iy ki 5 (ixi^^ k^^^ 

UT^^ti^o *«^yKi 5tt«Kt*>y 3^<f"C«j« 
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Ztl&feM^l 6, TVU^^Afiffil 7 - 1 N 17- 

[0079] ^fy^2i HtettH* (»*btl) 2 

[0 0 8 0] Z C T% 9M 17-1, 17-2 {CM^it 

fcfctti U 7hy7^^22J;i9 E@i£jffi 24t*9, ft IE 
&#2 5(I^]^oTIit6o 0 3 fcttB 1 [ZTjk^tc^ 
y Kfir^acafe^fclBft-^y K^tEPSBISr*^ ^IB®— 

K 1 3 CDBfffiElT-fc D , SI 2 ttH 1 OA-BiWM 

[0081] B4t, Kfett*»^ftr>r>'*^:n 

[0 0 8 2] H4fc*3V^T, 6 1 fey 4 \?ZsJfW$t L 

fc!9> K6 1 Wit^^-A^^i/a ^MIEfE 

Stt, K©»«i*|Pli:aa[**rtJfc»»LTti: 

fc. 6 3fi^u— K6 l»i:BW«LTK*t&ix5-f 
iKfr-Cfc«9, yu- K6 1 tRI«, E«k^y Ktf>#»« 

^c$ti> :/u~ K6 l&T>*Kifc#6 3l:iot>f ^ftfc 

[0 0 8 3] 6 5fMfflx^^tfg^L, ftb 
HIP S:ELfcttfflPBlc*tiPi-t-«»|BJSkttfc>r >^ £rtt 
tHLT|E»SrtT5E*^y H\ 6 6ttlES^y K6 5* 
*tt-LTlE»^3/ K6 5 5 y yv? 

T?fc4 0 *t y y ^ 6 6 K«6 7 

^r-^y ^^6 6(D-g|5fi^~^6 8{rJ;oT^lb 
SftS^/l-h 6 9 £fflR (a**-f) U^^o wttJC 
±9^tyr^6 6fi#V KM 6 7K»ofc»»tf*«rt6 
E»^s> K6 5K£5Efl^«&tf*(D»gSl, 

[0 0 8 4] 51 ttttlEftttSr^A-f 5fcft^»tt», 
5 2J3^e-* (18**1") {-cfc91Ei&£;ft,>5*fti2l9n- 
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So 

[0 0 8 5] lfflE*/SK::fc^TE»^5/ K 6 StfCfltftt 

V^Si«, K6 1 tt#ttfiB*fc*ttiLT^5o - 

5o fc*5* y^6 2d«Eft-^y K6 ScottffiPffi^ 

[0 0 8 6] ffifg^y K6 5^3jx — J*#i/iS3 ^A»P>E 

6 1 fiStTELfc!7>f tf>^©ffl«tl3|— ©ffi«K*> 
5o ^to^*. r^ftKteV^TtESk^s/ K6 5 <Dn£ 

[0 0 8 7] iE(OiaS^s/ K0>*— A/fv?i/3 >^co 
ffi«^T^ntfcmiHl«NF«^t)-e/«c<, Eft^ 

[0 0 8 8] H5tt, Kfc>f «*. 

h y y*j<o—< &}%7jk-r mx-foZo r^tMoiii 

:©i4 2|:«- (0**1*) SrffAtSrtlct 
£>5 0 4 4tt«>r>'^Sra*+4»iR#"efc5o 

[00 8 9] 161:^1^, 7 0femm^-y bXfoo 

40 >f y ^ y 7 ^ ^ S: tt 5^ y KSI5 7 

T*#3 0 7 2ttB»«s/ hrt»Sr*«K»iiS*Sfc 
*^>^cM*iiPT*fc5 0 ^WEft^y H7 0I1 124 

[0 0 9 0] H7(C*5V^T, lOOHRS'syKiM 

so #Srea-T5ieiftSrt9:ttfciEi»S*Rl 0 5&l>'~ft?>£ 
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35 1 0 2tt, lE^^tco*)-[6)S{C}gfigL7tetdiP 1 0 
iiLfc*ii^t?r*LTV^ 0 -f ^#y&*>"^351 

0 4te4 y??>-? i i oftw^w ^fcom&zgiV^ 

etffigc i o 2 fw&mmmcj zm< v??^? t 
Lxmm-r^. x^-^z/u- h i o 6 itz.nzTji'* 

:xuy VK038f»S:»ftiJ-*-5«t»«i: L-CfcHMI-ra. 

1 1 214^^^ ^>-^ l l O^fciH^^tt, -Yi^fc-g- 

1 I 0<Dm$btfX'foZ> o 1 0 7f4-~-;y K^uy > 
MOO (-^Itfc^eaiT'fo <0 , -Y * l lOi 
co^5r^[;i-5fcfe^7 i -/'??rK^Tfe5 <> 1 1 7 
1 1 0£Kxi/y >• h 4X^35 1 1 0 ACQlg 
35 1 1 7A^K(tfc^PTfoi9, ??S10 7 tm&L, 
&m&\c£^X~-y K^uy v h 1 0 0 t-Offy? 
1 1 0 i^-g^m^tlS,, 1 18IJ^7KiMVh 

i o o zmmi-zm<Dim*®Bic-tz kmcmmtkm 



tz^X^UX'h'O , 'i-^/U-M 06 

ffl^ik&Vv i 
* 

#J*fc-g-#! 1 4 

yy-try v 
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1 1 9 fi^y Kxl/^MOO WjiBft* 
XhZ>o 

[0091] /<ejb\ *mwiz&%-tz>mmmm^%>i<" 
t, ±mx^j [-m^^-zfrmz^xj 
mm^9tm-r?>-f>^^^y hummm*m\cmiftz 

[0 0 9 2] 

[0 0 9 3] HiS^I 1 ~ 1 3 
^0. 2 2 mW \s^74)\<9— (jtj 0 ° p ig : 7 

T = >7 A T-ifi^ L tz t> CO £ft ffl L 0 
[0 0 9 4] 



335 
1 035 

135 

8 13s 



^y-fe-y v 
^^-u-v^y = — 

i/J^ y— ,p;r 5 >- 

w^it^yo 2 

^y-feyv 9. 
y =— /u 8. 

^vu^? y — yUT 5 > 
^^u>7i-df-y-^ K-7'BtVy^tY K*fi£-ffc 

(SfaiS : ^#-/l/AS- 0 5 3 X, m»^XH§li) 



4 

. 535 
. 535 
13! 
8 OS5 

435 
535 
2 035 
235 
235 

6 735 

335 
535 
535 
135 
535 

7 335 
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45 46 
WSMfrfr* 15 6 35 

xfi/y^y =2-yu l 095 

h y^^/-/ur^> 3 as 

7tfl/;-yl/EH OWmyr-f >">"S*^») 3 SB 

SI 1 0 SB 

7k 5 8SB 

M^it&yv 2 3 2 . 5 SB 

10. 5 SB 
10. 5SB 
2 SB 

(igjp°p£ : ^tK-/UA S - 0 5 3 X, K»ft^X*«) 
SI 5 SB 

7k 6 6 . 5 SB 

mmt^m 3 2. s sb 

^y ir ]) > 7. 5SB 

xfl/y^!J3-;l/ 7. 5 SB 

v^^vl^c ^ y —>V7 % > 3 gj$ 
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